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IV. Analysis and Results

A. C o r r e c t i o n s t o t h e Data
I. INTRODUCTION
During the s u m m e r and fall of 1960 the 72-inch hydrogen bubble chamber was exposed t o both nt and n ' beams of 1170 M~V / C momentum. This was done a s part of the Associated Production Experiment under the supervision of P r o f e s s o r Frank S . Crawford, J r . t The n film has been analyzed and the results published by Crawford, G r a r d , and smith; ' the r e s u l t s of some of the n' film a r e described i n this paper. The emphasis h e r e i s placed on two things. We wish t o examine some of the consequences of charge independence and to determine the polarizations of the hyperons. [2] [3] [4] [5] [6] [7] The suggestion has been made that i n t h i s region the simplifying assumption of a collinear o r "flatI1 charge-independence triangle i s satisfied (see Appendix A). 3 9 That i s , the equality holds in the relation: a t l e a s t f o r some production angles. ( 0 ' i s the c r o s s section for the -+ production of Z by the above reaction, 0 for zO, etc. ). We u s e this equality in Section V t o derive some conclusions about hyperon polarizations.
At this momentum we a r e sufficiently f a r above threshold to expect the Z0 to be polarized. Since the decay of the Z ' i s a parityconserving electromagnetic one, the polarization i s not easily observed, and i n fact t h e r e a r e no published r e s u l t s . The HO polarization i s r elated t o the polarization of the A resulting f r o m the 2ZO-p y f A decay, and t h i s A polarization can be observed in the weak A decay. We have obtained the ;T;' polarization by t h i s method.
EXPERIMENTAL PROCEDURE
The film f o r t h i s experiment was exposed in the 72-inch hydro-. .
gen bubble c h a m b e r a t the Bevatron, Almost a l l this discussion i s based on 34 consecutive rolls of f i l m containing approximately 20,500 pictures. The determination of the I ; ' polarization u s e s events taken f r o m a much l a r g e r sample of 153 r o i l s of film, which is not completely analyzed a t p r e s e n t .
A. The Beam
The .rr-b e a m -t r a n s p o r t s y s t e m was designed and built by 8 P r o f e s s o r F r a n k S. Crawford, J r , Since i t h a s been previously d e - t h e run, T h e r e w e r e on the a v e r a g e 17.4 t r a c k s p e r picture entering p a r a l l e l t o within 7t0.5 d e g r e e . 
B. Scanning
The f i l m was scanned only f o r s t r a n g e -p a r t i c l e production.
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At this momentum the possible reactions a r e
-
E x t r a a0 production is s o s m a l l a s to be negligible. The f i r s t two reactions manifest t h e m s e l v e s as single-o r double-vee topologies.
The t h i r d reaction a l s o h a s a v e r y c h a r a c t e r i s t i c look.
A l l t h r e e reactions a r e e a s i l y distinguishable f r o m the background of nonstrange events, and the s c a n n e r s w e r e instructed to r e c o r d only t h e s e interesting events.
Events w e r e r e j e c t e d by the s c a n n e r s f o r the following r e a s o n s : No e x t r a no production was considered, The only events that could not be completely constrained w e r e those single-vee A decays which originally c a m e f r o m C O production.
Although the decay v e r t e x could be identified, the production v e r t e x could not be fitted, The t r e a t m e n t of t h e s e events is d i s c u s s e d l a t e r u n d e r 'Special Handling, I' Unusual events s u c h as r a r e d e c a y m o d e s , e x t r a n o production, hyperon i n t e r a c t i o n s , e t c , w e r e verified by using the N v a r e z Group QUEST s y s t e m , 12 QUEST is an on-line event-type p r o g r a m whereby t h e physicist can t e s t v a r i o u s hypotheses through a t y p e w r i t e r connected t o the IBM 709 computer. The computer r e t u r n s the x value f o r the hypothesis and allows kinematic v a r i a b l e s to be saved f o r u s e a t future v e r t i c e s . The QUEST s y s t e m was a l s o e x t r e m e l y useful i n "cleaning u p the difficult failing events, A, EXAMIN and L i b r a r y P r o g r a m s
The g e n e r a l morphology of the d a t a -p r o c e s s i n g s y s t e m i s shown i n Fig, 3 , In this s y s t e m the p r o g r a m APE EXAMIN f o r m s the h e a r t of the analysis scheme. l 3 It i s A P E EXAMIN that looks a t the r e s u l t s of the kinematic fitting and decides on the physical i nt e r p r e t a t i o n by u s e of a x cutoff. This cutoff was s e t a t a probability l e v e l of 0.370 for e a c h constraint c l a s s .
Constraint C l a s s 1 2 3 4 0.3% probable x level 8.6
11.6 14.0 16.0
The A P E EXAMIN i n t e r p r e t a t i o n of the event was found t o a g r e e with a physicist s i n t e r p r e t a t i o n virtually 10070 of the t i m e . This i s l a r g e l y b e c a u s e the kinematics a r e s u c h that ambiguous interpretations a r e quite r a r e , It i s to be s t r e s s e d just how important this '?in c o r e " i n t e r p r etation i s , since the physicist i s now in a position to calculate only the i n t e r e s t i n g quantities pertaining t o a p a r t i c u l a r physical interpretation.
F o r example, suppose a double-vee event was a Z'-K' production with the left-hand vee being the K, the calculation then proceeds quite differently than if the double-vee event was a A -K production, o r even if i t w e r e a Z-K production with the right-hand vee being the K. All t h e i n t e r e s t i n g quantities f o r a event w e r e then written on a d a t a -s u mm a r y tape (DST). This tape is input to the two subsequent l i b r a r y p r o g r a m s ORDER and LIST AND COMPARE, which c o m p a r e each event against the s c a n l i s t , and w r i t e all the good passing events out on a DST* tape. All h i s t o g r a m s and physics calculations a r e done on this t a p e , e i t h e r with the Alvarez Group summary-examining p r o g r a m
SUMX o r with p r o g r a m s especially written f o r each purpose.
The l i b r a r y p r o g r a m s f u r n i s h a l i s t of r e j e c t e d events. T h e s e w e r e r e m e a s u r e d a f t e r a c a r e f u l examination on the scanning table.
E v e n t s w e r e s e p a r a t e d out if they w e r e considered unmeasurable. This T h e r e a r e two t y p e s of events that r e q u i r e special handling.
The f i r s t type i s events that have been given ambiguous interpretations by the A P E EXAMIN p r o g r a m . T h e s e a r e a l m o s t always single-vee events. If an event h a s r e c e i v e d an ambiguous interpretation on s e ve r a l m e a s u r e m e n t s , the event is decided on the b a s i s of ionization.
Fortunately this can always be e a s i l y done, since in the region of a mbiguity between A and K d e c a y a t this momentum, the proton t r a c k f r o m the A decay is quite heavily ionizing.
After a n i n t e r p r e t a t i o n h a s been made by the physicist, the APE EXAMIN p r o g r a m i s given a c a r d directing it t o give t h e event the d e s i r e d i n t e r p r e t a t i o n , and to p e r f o r m the calculations f o r that interpretation. After t h i s s t a g e the event i s t r e a t e d in the o r d i n a r y m a n n e r . The e n t i r e procedure d e s c r i b e d h e r e was actually u s e d v e r y little in this p a r t i c u l a r e x p e r i m e n t , since l e s s than 1% of the events w e r e ambiguous.
The second kind of event t o r e c e i v e special t r e a t m e n t is the single-vee event, where t h e d e c a y v e r t e x fits A decay, but t h e r e i s no passing fit f o r the production. The production v e r t e x of a n event which i s zO-K production followed by only a A decay cannot be fitted by PACKAGE. T h e s e events fall into this semifailing type and the APE EXAMIN p r o g r a m a s s i g n s t h e m a s p e c i a l interpretation.
If an event received t h i s s p e c i a l interpretation twice i t was 
Fig. 4. Allowed r e g i o n f o r the s q u a r e of the m i s s i n g m a s s r e c o i l i n g a g a i n s t t h e A f o r t h e r e a c t i o n s
In Reaction 5 , t h e s q u a r e of t h e m i s s i n g m a s s i s just t h e kaon m a s s . If t h e r e was no difficulty with the event, the production cons i s t e n t l y failed, and the m i s s i n g m a s s s q u a r e d was consistently i n .
the o v e r l a p region, t h e event was accepted as a E -K production.
Fig. 5. E x p e r i m e n t a l s p e c t r u m of t h e m i s s i n g m a s s s q u a r e d r e c o i l i n g a g a i n s t t h e A i n t h e r e a c t i o n s
IT-t p + Z + K L A t y ( 4 r -t p + A t K .(B)
ANALYSIS AND RESULTS
A. Corrections to the Data
T h e r e a r e basically two philosophies toward applying c o r r e ctions to the data. One can either apply corrections to the final histog r a m s , o r alternatively, one can calculate a correction factor for each event and construct histograms of these corrected events. This l a t t e r procedure was followed h e r e .
The following corrections were made: polarizations in Section IV. Table I . C r o s s s e c t i o n s and polarizations a t a n incident IT- The smooth c u r v e i s a l e a s t -s q u a r e s fit up to and including cos30. 
D. The 82' Polarization
Since t h e s a m p l e of 22' events available in the 34 r o l l s of film was too s m a l l to p e r m i t u s t o make any s t a t e m e n t s about the polarization, events w e r e included f r o m another much l a r g e r sample. This was f i l m a t the s a m e momentum but incompletely analyzed a t present and a s such, not avilable for c r o s s -s e c t i o n m e a s u r e m e n t s . The events w e r e handled i n exactly the s a m e way a s a l r e a d y described.
The final s a m p l e was 3 2 2 double-vee-type C O events. The angular distribution of t h e s e events is shown i n Fig. 14. It i s fitted 2 by a power s e r i e s up to cos 8 with a probability of 57%.
The electromagnetic decay of the Z0 c a n be completely analyzed theoretically, with t h e result2' that the polarization of the A r e - where 5 and q a r e (1;. a) and ( R e G), respectively, and P o= I _~~o l .
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Using t h i s distribution, we m e a s u r e the polarization of the 2 2 ' s a t four angles of production, Fig. 15 polarization i s s m a l l and consistent with z e r o within o u r r a t h e r l a r g e e r r o r s .
I
Assuming all = -0.62 * 0.05 
V. DISCUSSION
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Michel h a s shown that whenever the equality holds in the charge-independence triangle--is e. , the triangle i s W a t t ) o r collinear--then the polarizations of the Z-, Z', and B '
a r e a l l equal:
Unfortunately, this i s a v e r y difficult relation to u s e experimentally, We can apply the Crawford result to our data i n the backward hemisphere (cos 8 < 0), since t h e r e the triangle s e e m s nearly flat z within statistics (see Fig. 13 )-Also, we can u s e o u r own independent measurement of the 2' polarization. This r e q u i r e s Pzt = -Px-y since we have deteimined that Pzo = 0 everywhere. The polarization of the E ' has been m e a s u r e d a s 80+25% by Crawford, G r a r d , and
Smith. Thus we would suggest that at this momentum the C-polarization is a l s o l a r g e and of the opposite sign.
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